According to the standard textbooks and literature about this subject, the longitudinal axis of the reconstructed ears should be parallel to the bridge of the nose1-7). This relation was formulated by scholars and artists of the Renaissance based on Classical Greek canons and they were used by the artist-anatomists of the seventeenth to the nineteenth centuries8) . If this were true, it would provide a convenient and readily available landmark for use in pre-operative planning, during the operation, and in post operative reconstruction of the ear. However, this relation is not always suitable for the normal noaulation8-14). operative planning in reconstruction of the earl-13. The angle between the longitudinal axis of the ear and the bridge of the nose seems to be the best practical method because it can be applied at all stages of an operation. This study was undertaken to determine what the actual angle should be between the longitudinal axis of the ear and the bridge of the nose, as well as to test the validity of the hypothesis which postulates that the longitudinal axis of the ear should be parallel to the bridge of the nose. To obtain the normal value of this angle, the average angle of young adult Thai women from all 6 regions of Thailand (North, East, West, South, North-East and Central regions) and the ideal type of beautiful Thai women (movie stars, models, lst-3rd winners of beauty contests) were studied. The mean value of this angle in Thai women was then compared with the values found in studies in other countries to determine the differences between nationalities studied, as well as to determine what angle looks best and is the most aesthetically pleasing.
Materials and Methods
Six hundred and nineteen subjects were included in this study, 558 subjects from all 6 regions of Thailand (Central 55, East 95, West 90, North 102, North-East 121 and South 95) and 61 ideal type of beautiful Thai women. The ages ranged from 15 to 25 years, with a mean of 19.5 years. Most of the subjects were students. None of them had undergone any nasal or external ear surgery and had no obvious abnormality of either nose or ear.
All were photographed, with a 100 mm single lens reflex (SLR) camera at a distance of 150 cm15), to obtain left profiles, that included at least the entire helical rim of the ear, the nose, the eye and the mouth. The longitudinal axis of the ear, the preauricula attachment line and the line of the bridge of the nose were drawn on the photographs and extended to cross each other, forming angles X, Y, and Z, respectively, as shown in Fig. 1 . The longitudinal axis of the ear was determined by the method of Farkasl4~: the highest and lowest points of the full parts of the superior and inferior ear were identified and marked. Because they were the most extreme parts of the ear, the line connecting these two points was taken as the longitudinal axis of the ear.
The other axis of the ear was determined by the line connecting the most anterior point of the ear located just in front of the helix attachment to the head and the attachment point of the ear lobe to the cheek, called the preauricula attachment line. The line of the bridge of the nose was defined as the straight line connecting the highest point and the lowest point of the nasal bridge. Angle X is the angle between the preauricula attachment line and the bridge of the nose. Angle Z is the angle between the longitudinal axis of the ear and the bridge of the nose. In this study, the normal value of angle Z in young adult Thai women was determined and compared with values from studies in other countries.
Subjective opinion of the most desirable angle was determined by collecting questionnaires from 985 observers using 2 sets of drawings of male and female profiles in which the axis of the ears differed. The ear was rotated around the external auditory meatus into four different positions. Position A had an angle Z equal to 0 degrees (so the bridge of the nose was parallel to the axis of the ear), in position B the angle Z was 10 degrees, in position C it was 20 degrees, and in position D it was 30 degrees (Fig. 2) . These sets of pictures were shown to 985 observers approximately half of whom were medical personnel. Each one was asked to choose the best and worst looking profile from each set.
Results
The patterns of the distribution of X, Y, and Z angles in each group of subjects conformed well to the normal bell-shaped distribution curves. All of the arithmetic means and standard deviations of all groups were determined, with the results shown in Table 1 .
The population ratio for each region of Thailand is as follows: Central : East : West : North : North-East : South 1: 1: 1: 2: 4 : 1.5 Table 1 . Arithmetic mean and standard deviation of angles X, Y, and Z in all group of subjects.
The numbers of regional subjects under study were randomly selected to conform to the population ratio, with the result that 30 subjects were selected from the Central Region, the East Region, and the West Region, and 60, 120 and 45 were selected from the North, North-East and South Regions respectively. For these groups of representative young adult Thai women, the average value of angle Z was 19.3 degrees and the SD was 5 .5 as shown in Table 1 . The data was analyzed using standard statistical methods to determine the mean and standard deviation, and the significant difference of all groups by using analysis of variance and Student's t-test.
The variance of angle X (angle between the bridge of the nose and the preauricula attachment line) and angle Z (angle between the bridge of the nose and the axis of the ear) in all groups of subjects including the ideal beautiful Thai women were not statistically significant (Tables 2 and 3 ). Thus, there was no difference in angle X values, nor angle Z values, among the populations in all regions of Thailand including the group of beautiful Thai women .
The value of angle Z in our study differed significantly from the previously proposed zero degree (P<0.05). Thus, our results do not support the hypothesis that the longitudinal axis of the ear should be parallel to the nasal bridge. To compare our study with those of other countries, such as Japan and the United States , the values of angle Z for the same age groups of subjects of Gyotoku12) and Randell and Skiles13> are shown in Table 4 . The values Table 2 . One-way analysis of variance of variable X degree in all groups . This paper uses the angle between the longitudinal axis of the ear and the bridge of the nose (angle Z) as the reference angle in the placement of the ear, because it is a convenient and readily available landmark in every stage of an operation, and it can be compared to other studies using the same method such as those by Randell and Skiles13) and Gyotoku12). Some studies use the anterior border of the ear as the axis of the ear which is compared with angle X in this paper (angle X is the angle between the preauricula attachment line and the bridge of the nose). The values of angle X and Z in all groups were not significantly different (P>0.05). That means this angle between the longitudinal axis of the ear and the bridge of the nose are almost the same in the population of each region in Thailand, even in the ideal type of beautiful Thai women. By comparing this angle with that of the other countries, as in Table 4 , we can clearly see that angle Z in Thais is significantly different from that in Japanese and Americans. This implies that each nationality might have its own preferred value of this angle. In addition, we did not find any consistent change of this angle correlated with age (data not shown).
Subjects selected in this study were between 15 and 25 years old because at this age the structures of the face are fully developed and can be used for reliable standard representation. Moreover, the results of this study can be compared with others in which the subjects were of this same age range.
In the present study, we used only the left ear for reference, even though there was some slight variation between angle Z of the right and left ears. It would be useful in the practice of reconstruction of the ear, to use the good ear to determine placement of the new ear in a unilateral deformity. A standard value of angle Z would be helpful in reconstruction of the ears in bilateral deformities, either congenital or of traumatic origin.
Interestingly, there was no statistical difference of this angle between the general population and beautiful women, and in a separate study we also found no difference in this angle between males and females. We thus propose that the proper and aesthetic position of the reconstructed ear should be in the axis that forms an angle of 19.3 degrees between the axis of the ear and the nasal bridge. This is strongly supported by evaluation of all of the questionnaires in which the orientation chosen as the most aesthetically pleasing was 20 degrees (C-orientation) and the orientation with the axis of the ear parallel to the nose (A-orientation) was not favored in either male or female pictures. It means that angle Z=20 degrees should be considered to be both proper and aesthetic in reconstruction of the ear.
